Serial No. 10/768,185 
OKI. 639 

Amendment dated March 28, 2005 

Amendments to the Claims 

This listing of claims will replace all prior versions, and listings of claims in the 
application: 

Listing of Claims: 

Claim 1 (Currently Amended): A ferroelectric capacitor comprising: 

a bottom electrode which has a plato portion and a projecting portion, whoro i n 
th e proj e cting port i on is arranged on a centra l area of th e p l at e port i on a first region and 
a second region, wherein the first region has a first thickness and the second region 
has a second thickness greater than the first thickness, and wherein the second region 
is arranged at a central area of the bottom electrode and the first region is arranged at a 
peripheral area of the bottom electrode ; 

a dielectric layer formed on a p e r i ph e ra l ar e a the first region of the bottom 
electrode; 

a ferroelectric layer formed on the dielectric layer and on the projection portion 
second region of the bottom electrode; and 

a top electrode formed on the ferroelectric layer A 

wherein the dielectric layer is sandwiched between the first region of the bottom 
electrode and the ferroelectric layer, and 

wherein a side surface of the first region of the bottom electrode, a side surface 
of the dielectric layer, a side surface of the ferroelectric layer and a side surface of the 
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top electrode are aligned . 

Claim 2 (Original): The ferroelectric capacitor of claim 1 , wherein the ferroelectric layer 
includes a damaged area which is formed on the dielectric layer. 

Claim 3 (Currently Amended): The ferroelectric capacitor of claim 1 , wherein the bottom 
electrode comprises the p l ate portion first region and the projoct i ng port i on second 
region as a single unitary electrode. 

Claim 4 (Currently Amended): The ferroelectric capacitor of claim 1 , wherein a top 
surface of the dielectric layer is substantially coplanar and aligned with aligned a top 
surface of the proj e cting portion second region . 

Claim 5 (Canceled) 

Claim 6 (Original): The ferroelectric capacitor of claim 1 , wherein the bottom electrode 
and the top electrode are made of an oxidation resistance metal or a conductive metal 
oxide. 

Claim 7 (Currently Amended): The ferroelectric capacitor of claim 8 [[1]], wherein the 
upper layer of the second region plat e port i on of the bottom electrode is made of a 
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material different than [[and]] the first region and the lower layer of the second region 
projection portion of the bottom electrode aro mado of diff e rent mater i a l. 

Claim 8 (Currently Amended): The ferroelectric capacitor of claim 1 [[7]], wherein the 
p l ato portion second region of the bottom electrode includes a lower layer and an upper 
layer. 

Claim 9 (Currently Amended): The ferroelectric capacitor of claim 7 [[8]], wherein the 
proj e ct i on port i on upper layer of the second region of the bottom electrode is made of 
platinum. 

Claim 10 (Currently Amended): A ferroelectric capacitor comprising: 
a bottom electrode having a step area ; 
a top electrode; 

a ferroelectric layer formed between the bottom electrode and the top electrode; 

and 

a dielectric spacer formed between the bottom electrode and the top electrode, 
wherein a distance between the bottom electrode and the top electrode at the 

step area is greater than a distance between the bottom electrode and the top electrode 

at a central area of the ferroelectric capacitor and 

wherein the dielectric spacer decreases an electric field strength at [[a]] the step 
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per i phera l area of the capac i tor bottom electrode . 

Claim 1 1 (Currently Amended): The ferroelectric capacitor of claim 10, wherein the 
bottom electrode includes a projecting portion arranged at a central area of the bottom 
electrode, and wherein the dielectric spacer is arranged around the projecting portion 
on the step area . 

Claim 12 (Canceled) 

Claim 13 (Original): The ferroelectric capacitor of claim 10, wherein a side surface of 
the bottom electrode, a side surface of the ferroelectric layer, a side surface of the 
dielectric spacer and a side surface of the top electrode are aligned. 

Claim 14 (Currently Amended): A ferroelectric capacitor comprising: 

a first electrode which has a plate portion and a projecting portion, wherein the 

projecting portion is arranged on a central area of the plate portion; 

a spacer layer formed on a peripheral area of the first electrode and arranged 

around the projecting portion of the first electrode : 

a ferroelectric layer formed on the dioloctric spacer layer and on the projecting 

portion; and 

a second electrode formed on the ferroelectric layer A 
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wherein a side surface of the plate portion of the first electrode, a side surface of 
the ferroelectric layer and a side surface of the second electrode are aligned . 

Claim 15 (Canceled) 

Claim 16 (Currently Amended): A semiconductor device comprising: 
a semiconductor substrate; 

a switching transistor formed on the semiconductor substrate, the switching 
transistor having a source region, a drain region and a gate electrode; 

an insulating layer formed on the semiconductor substrate and the switching 
transistor; 

a ferroelectric capacitor formed on a top surface of the insulating layer, the 
ferroelectric capacitor including 

a bottom electrode formed on the insulating layer, the bottom electrode 
hav i ng a p l ato port i on and a projecting port i on, whoroin tho project i ng portion is 
arranged on a central aroa of tho plat e portion has a first region which has a 
first thickness and a second region which has a second thickness greater than 
the first thickness, wherein the second region is arranged at a central area of 
the bottom electrode and the first region is arranged at a peripheral area of the 
bottom electrode . 

a dielectric layer formed on the periph e ral area first region of the bottom 

Page 11 of 22 



Serial No. 10/768,185 
OKI.639 

Amendment dated March 28, 2005 

electrode, 

a ferroelectric layer formed on the dielectric layer and on the protocting 
port i on second region , and 

a top electrode formed on the ferroelectric layer A 

wherein the dielectric layer is sandwiched between the first region of 
the bottom electrode and the ferroelectric layer and 

wherein a side surface of the first region of the bottom electrode, a side 
surface of the dielectric layer a side surface of the ferroelectric layer and a side 
surface of the top electrode are aligned ; and 

a plug electrode which is embedded in the insulating layer, wherein the plug 
electrode connects the source region of the switching transistor to the bottom electrode 
of the ferroelectric capacitor. 

Claim 17 (Original): The semiconductor device of claim 16, wherein the top surface of 
the insulating layer is formed substantially flat. 

Claim 18 (Original): The semiconductor device of claim 16, wherein the ferroelectric 
capacitor is located over the source region of the switching transistor. 

Claim 19 (Currently Amended): A semiconductor device comprising: 
a semiconductor substrate; 
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a switching transistor formed on the semiconductor substrate, the switching 

transistor having a source region, a drain region and a gate electrode; 

an insulating layer formed on the semiconductor substrate and the switching 

transistor; 

a ferroelectric capacitor formed on a top surface of the insulating layer, the 
ferroelectric capacitor including 

a bottom electrode formed on the insulating layer, the bottom electrode 
has a p l ato portion and a projecting port i on, whoroin tho projecting portion i s 
arranged on tho contra ! aroa of tho p l ate portion first region which has a first 
thickness and a second region which has a second thickness greater than the 
first thickness, wherein the second region is arranged at a central area of the 
bottom electrode and the first region is arranged at a peripheral area of the 
bottom electrode , 

a dielectric layer formed on a p e r i ph e ral ar e a the first region of the 
bottom electrode, 

a ferroelectric layer formed on the dielectric layer and on the project i ng 
portion second region , and 

a top electrode formed on the ferroelectric layer A 

wherein the dielectric layer is sandwiched between the first region of 
the bottom electrode and the ferroelectric layer, and 

wherein a side surface of the first region of the bottom electrode, a side 
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surface of the dielectric layer, a side surface of the ferroelectric layer and a side 
surface of the top electrode are aligned ; and 
a wiring which connects the source region of the switching transistor to the top 
electrode of the ferroelectric capacitor. 

Claim 20 (Original): The semiconductor device of claim 19, wherein the wiring includes 
a plug portion which extends from the source region of the switching transistor to the 
top surface of the insulating layer and a wiring portion which connects a top of the plug 
to the top electrode of the ferroelectric capacitor. 
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